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IN a previous commumcation, cancer deaths in A-nglesey during the ten-year
period 1943-1952 were examined with respect to the nature of the soil on which
stood the house recorded on the death certificate as the ordinary residence of the
deceased person (Davies and Wynne Griffith, 1954). It was show-n that, relative
to thegenerality ofcancer, cancer ofthe stomach and cancer ofthe breastappeared
to be associated with certain groups ofsoil series. The effect ofsocial class on this
association was also considered.
The investigation suffered from the drawback that the comparisons were
made between cancer of one body site and cancer as a whole and left uncertain
whether or not cancer generally is associated in any way with any particular soil
group. Until that is known, no inferences can be drawn as to the reasons for the
relationship between soil and location of cancer in the stomach or breast.
It is not practicable to relate the mortality from cancer of any particular site
to the population at risk on the different soil groups, since the patchwork of soils
in the county bears norelationship to administrative areas for which data relating
to the age, sex, and social class of the inhabitants might be available. Further,
the results of any samphng procedure applied to the present population of the
county might not indicate the population at risk of ten years ago. For these
reasons a sampling method was adopted which assumed that deaths from all
causes other than cancer in an administrative area would be distributed relative
to soil group in the same way as the population of corresponding sex, age and
occupation (i.e. that the specific non-cancer death-rates do not vary with soil
group.)
The distribution of the population as thus deduced from the sample is then
compared with that of the deaths from cancer of the stomach and from cancer of
the breast.
METHOD OF SAMPLING.
For alldeaths ofpersonsnormallyresident in thecounty, theplace ofresidence,
age, sex, occupation, cause and date of death is known. From this
" universe
"
an attempt was made to select a death from some cause other than cancer which
matched a death from cancer ofthe stomach or of the breast with respect to age,
sex, month ofdeath and social class, thuseliminating thepossibledisturbing effect
ofthese variables. Theappropriategroupingofthe soil on which stoodthe normal
residence of the deceased was then obtained in the way described in the previous
paper (Davies and Wynne Griffith, 1954). The rules adopted in drawing the
4Ccontrol
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Age.-No at-tempt was made to match deaths from cancer of the stomach or of
the breast occurring under the age of 45 years. (Out of the original 318 deaths
from cancer of the stomach, 9 were eliniinated for this reason: four out of 91
female deaths from cancer of the breast were similarly discarded). From the age
of 45 upwards a control death wasaccepted ifin the same quinquennial age-range
as the cancer death. The ranges used were: 45-49, 50-54, 55-59, 60-64) 65-69,
70-74) 75-7% 80-84 and 85 and upwards.
In choosing between two controls equally well matched in other respects, the
more exact correspondence in age between cancer death and control was the
decicling factor.
County district.-There is no a priori reason to think that the soil groupings
used in these investigations are equally common in the various county districts
and a sampling procedure that failed to recognise this source of possible bias
would be unsound. Every cancer death was therefore matched only agamst a
controlnormally resident in the same county district.
Month of death.-A control was sought among'deaths occurring in the same
month as the cancer death. This rule was followed in order to avoid anypossible
bias arising from seasonal influences on mortality. Where a control could not be
found in the same month, one was sought in the following month and failing
which in the month preceding the cancer death.
Socialclassification.-Two main social groups weredistinguishedintheprevious
paper (Davies and Wynne Griffith, 1954)-a group consisting of the agricultural
community (" L") and the remainder (Not
"L"). A control death was accepted
only ifin the same social group in this sense as the cancer death.
Within the social group, a control was chosen wheneverpossible from the same
social class (using the Registrar-General's classification) as the cancer death.
When this procedure was followed it was found that some bias in social
classification remained when the deaths from cancer of the stomach were com-
pared with their controls. In two-thirds ofthepairs there was an exact match for
social class (Registrar-General's classification), but in the remainder there were
more pairs where the control was of a higher social class than its cancer death,
than pairs where the control was of a lower social class. A random method of
eliminating the excess of the former kind ofpair was adopted to leave the same
number ofpairs of each kind.
With cancer of the breast the difficulty did not arise as there was an equal
number ofthe two kinds ofpair in the sample as drawn.
COMPOSITION OF SAMPLES.
The original 318 cancer of the stomach deaths and 91 (female) cancer of the
breast deaths were reduced to 238 and 79respectively as the result ofeliminations
on the score ofage (under45) or ofinability to find a suitable control or ofdiscards
in order to eliminate the social class bias.
In the case of cancer of the stomach the discarded deaths amount to 25 per
cent ofthe original total. In Table I the deaths retained in theanalysis are com-
paredwiththose discarded withrespect to sex, social group and soil group. It will
be recognized that no perceptible bias can be demonstrated for any of these
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TABLF, I.-Cancer of the Stomach.
Retained
in the
analysis.
126
112
Probability
(n
= 1).
0- 1> P> 0-05
0-2>P>O-l
(n
= 2)
0-5> P> 0.3
Discarded.
52
28
2 x
3-53
1- 82
1
- 61
Male .
Female
cc L
1)
.
Not
" L
11
a soil .
#soil .
V soil .
90
122
26
251
4
12
SOM GROUPINGS.
Cards were made out for the control sample drawn as described above and the
procedure for allocating to soil group was then apphed as in the previous mvesti-
gation (Davies and Wynne Griffith, 1954). The control sample was, therefore,
fuRy defined before any soff classification was attempted.
RESULTS.
In Table II the soil group of the cancer deaths and the control deaths are
compared for the two cancer sites. There is a marked excess of deaths from
cancer of the stomach associated with the 8 soil group as compared with control
deaths. In calculating the values of chi-squared, the numbers in the control
sample have been taken as being the distribution to be expected in the absence of
an association between cancer and soil.
TABLE II.-Cancer and Control Samples Compared with Respect to Soil Group.
a
90 L
133
x2 -- 33
- 80 (n
= 2) p > 0-001
a
48
47
p
122
82
p
23
28
v
26
23
v
8
4
Cancer of stomach
Cancer
Control
Cancer of breast:
Cancer
Control .
In the case of cancer of the breast the expected number in the y cell is small
X2 and has not therefore been calculated. The comparison in this case, suggested
by thefindingspreviouslyreported, is between the a soil group and the remainder,
and when X2 is then calculatecl it is founcl to be equal to 0-053, giving a value for
P (one degree offreedom) equal to between 0-9 and 0-8.
In Table III the deaths from cancer of the stomach are compared with
expectation separately for the two main social groups and indicating the position
for each sex. Hereagaintheexpectednumbers in the y cells were small(beinglessCANCER AND SOILS IN ANGLESEY
than 5 in two out of six comparisons) so the comparisons are set out as between
the , soil on the one hand and the a and y soils combined on the other.
The difference between thef soil and the a plus y soils is definite in the non-
agricultural social group and is shown by both sexes. Such marked differences
are not found among the "L " social group.
TABLE III.-Cancer of the Stomach-Social Group and Soil Group-Sexes Con-
Males.
Social Group "L":
Cancer
Control
Social Group "Not L":
Cancer
Control
Females.
Social Group "L":
Cancer
Control
Social Group "Not L":
Cancer
Control
Both sexes.
Social Group "L":
Cancer
Control
Social Group "Not L":
Cancer .
Control
,B. a + y.
18 . 19
13 . 24
50 . 39
26 . 63
15 . 19
14 . 20
39 . 39
29 . 49
33 . 38
27 . 44
89 . 78
55 . 112
x2.
2 96
31 29
0-12
5.49
2 15
31 33
Probability
(n = 1).
0o1 >P> 005
P> 0 001
0.7 >P>0-5
0.02> P> 0-01
0.2 >P>0O1
P> 0-001
In Table IV is shown a similar comparison for deaths from cancer of the
breast, but distinguishing between the a soil, on the one hand, and the f, plus y
soils, on the other. No significant difference appears.
TABLE IV.-Cancer of the Breast-Female Deaths Only.
Social Group "L":
Cancer .
Control.
a. + v.
55
6. 46
Probability
2' (n= 1).
Not calculated
Social Group "Not L":
Cancer .
Control.
* 43 26
41 . 28f 0 24 07>P>0.5
SUMMARY.
A stratified sample of deaths from causes other than cancer has been drawn
from the records of mortality for Anglesey residents during the years 1943-1952.
This sample corresponded with the deaths from cancer ofthe stomach or from
cancer ofthe breast in the county during the same period with respect to age, sex,
county district, month of death and social group.
sidered Separately.
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Ofthe total deaths from cancer ofthe stomach 75 per cent and ofdeaths from
cancer of the breast 87 per cent were satisfactorily matched with a control.
Comparisons of the cancer samples with the control samples supported the
foRowing conclusion drawn in ourprevious report.
There is an association between death from cancer of the stomach and
residence on aparticular soil group, but this association is markedonly for persons
who do not foRowagriculturaloccupations.
An association between death from cancer ofthe breast and another soil group
which had been previously noted was not confirmed in this investigation.
Once again we wish to express our indebtedness to Dr. Percy Stocks for
valuable advice.
REFERENCE.
DAVIES, R.I. AND WYNNEGRIFFITH, G.-(1954) Brit. J. Cancer, 8, 56.